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Stages of smoking cessation: the 1990 California

Tobacco Survey

Abstract

Objective - To estimate the distribution
of smokers and former smokers among
the following defined stages of the smok-
ing cessation process: precontemplation,
contemplation, preparation, cessation
(or action), and maintenance.

Design - Population-based random-digit
dialed telephone survey of 24296 Cali-
fornia adults (> 18 years of age) con-
ducted in 1990. This paper focuses on
12815 smokers or former smokers who
had stopped smoking in the last five years.
Outcome measures - Each respondent
was asked a series of questions that placed
them in one of the five stages in the
smoking cessation process.

Results - Among current smokers, sig-
nificantly more were contemplating stop-
ping or taking action to stop than were in
the precontemplation stage. African-
American smokers were more likely to be
contemplating stopping and Hispanics
and African-Americans were sig-
nificantly more likely to be in the prep-
aration stages than were white non-
Hispanic smokers. Among those who had
stopped smoking within the last S years,
there was a trend for those with more
education and of younger age to perceive
themselves to be more vulnerable to
relapse.

Conclusions - Public health campaigns
designed to reduce cigarette smoking
might benefit from targeting messages to
defined demographic groups. African-
American and Hispanic smokers may be
particularly receptive to cessation mes-
sages. Among those who have recently
stopped smoking, younger and more edu-
cated former smokers may be particu-
larly responsive to messages helping
them to resist relapse.

(Tobacco Control 1993; 2: 139-144)

Introduction

Cigarette smokers are likely to stop smoking
without having participated in a formal
smoking-cessation programme; a large popu-
lation-based survey in 1986 found that well
over 90% of former smokers stopped by
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themselves.! The same result was obtained by
Schachter,® whose retrospective interviews
with convenience samples suggested that the
great majority of former smokers stop smoking
without external assistance. These data are
also consistent with the results of other studies
of smokers who try to stop smoking by
themselves.?

Other evidence® reveals smoking cessation to
be a dynamic process. Over the course of time,
many people alternate between smoking and
non-smoking. Smoking cessation is not a
discrete process but rather a complex process
involving several stages. Perhaps the best-
known stage model of self-initiated smoking
cessation has been proposed and refined by
Prochaska, DiClemente, Velicer and col-
leagues.>® Their model divides the process
into five defined stages®: 1) precontemplation is
a stage in which people are not actively
thinking about their smoking behaviour or
actively considering stopping smoking; 2) dur-
ing contemplation the smoker is seriously
thinking about stopping smoking within the
next six months; 3) smokers in the preparation
stage are seriously preparing to give up
cigarettes within the next month and have
made at least one attempt to stop smoking in
the last year; 4) the action stage is defined as
the first six months after the smoker stops
smoking, and 5) maintenance continues from
six months after stopping smoking until the
person is a confirmed non-smoker. Smokers
may change from a higher to a lower stage and
may move through the stages several times
before eventually achieving permanent ex-
smoker status. The model also includes inter-
vening constructions for self-efficacy,'® !
temptation, and decisional balance.’* Inde-
pendent measures for the change process are
often included.® Various versions of the
Prochaska and DiClemente model have
received considerable attention, and the orig-
inal model has been suggested as the basis for
the design of public health interventions.
However, most applications of the model have
used volunteer subjects with restricted rep-
resentation from various sociodemographic
groups.'o-14

In this paper, we apply the stages of ‘the
model to respondents in a population-based
survey (the 1990 California Tobacco Survey)
to examine these data for any sociodemo-
graphic differences in stages that might be
useful in the design of targeted public health
campaigns.
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Methods

SURVEY

The data used in this study were gathered as
part of the 1990 California Tobacco Survey, a
population-based, random-digit dialed tele-
phone survey. Up to five attempts were made
to reach each telephone number selected. An
adult in each household identified received a
screening questionnaire to enumerate all
household members and to collect basic demo-
graphic information for each, including smok-
ing status information for persons 10 years of
age or older. Of attempts to contact telephone
numbers identified as households, 75.19%,
resulted in completed screening question-
naires. Next, in-depth questionnaires were
administered to all persons in the household
who currently smoked or had stopped smoking
in the past 5 years (Adult Questionnaire).
Non-smokers and those who had stopped
smoking more than 5 years before, were
sampled with a probability of 0.28. Completed
interviews were obtained for 75.3 % of those
selected for the extended questionnaires.

All interviews were conducted using a

computer-assisted telephone interview
(CATT) system. Respondents who preferred to
be interviewed in Spanish were given a
Spanish-speaking interviewer and a Spanish
version of the questionnaire. After admin-
istration of the screening questionnaire, the
CATT system automatically selected the house-
hold members who would be asked to complete
the extended questionnaires. The adult in-
terview took about 15 minutes. Details of the
sampling methods concerning telephone num-
ber selection, clustering, weighting, and pre-
cision of estimates can be obtained from the
authors. A full description of the California
Tobacco Survey has been published as a
technical report.!®

SAMPLE
Overall, the adult questionnaire was admin-
istered to 24296 individuals 18 years of age and
older. This paper focuses on the subset of
12815 adult smokers and ex-smokers who had
stopped smoking in the last 5 years. The
demographic composition of the study group
and sample sizes are shown in the table by
smoking status at the time of the survey.
Current smokers were asked the following
questions: 1) “During the past 12 months,
have you quit smoking intentionally for 1 day
or longer?” 2) “Are you planning to quit in
the next month?” and 3) “If not, are you
contemplating quitting in the next 6 months?”’
Their answers were used to categorise the
respondents into discrete groups that represent
the latest refinement of the stages of quitting
model (WF Velicer and JO Prochaska, per-
sonal communication). Respondents answer-
ing “no” to all three questions were con-
sidered to be in the precontemplation stage.
Those who answered ““yes” to questions 1 and
2 were considered to be in the preparation
stage. Other smokers who answered “yes” to
either question 2 or 3 were considered to be in
the contemplation stage. Former smokers were
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Table Demographic characteristics and sample sizes
for current and former smokers (n = 12815)

Smoking status at
time of survey

——————  Sample
Current Former size

n 9534 3281
Weighted %, 735+1.3 26.6+1.3 100.0
Sex

Male 74.0+1.7 26.0+1.7 6313

Female 72.7+1.8 273+1.38 6502
Age (years)

18-24 745+3.9 25.5+3.9 1825

25-44 75.9+1.6 24.1+1.6 6439

45-64 71.8+2.6 28.2+2.6 3558

65+ 61.1+4.1 38.9+4.1 993
Race/ethnic group

Hispanic 71.843.7 28.2+3.7 1532

White (non-Hispanic)  73.1+1.4 26.9+1.4 9796

African-American 77.9+6.5 22.1+6.5 704

Asian/Pacific Islanders 71.8+6.3 28.2+6.3 520

Other 84.7+5.6 15.3+5.6 263
Education (years)

<12 76.84+3.0 23.2+3.0 1734

12 75.1+£2.0 24.9+2.0 4666

13-15 71.9+2.1 28.1+2.1 4184

16+ 65.4+3.7 34.6+3.7 2231

Numbers are percentages +95 %, confidence intervals. NB:
95 %, confidence intervals are the same for current and former
smokers since together they define the study population.

classified as being in the action stage if they had
been abstinent for less than 6 months, and in
the maintenance stage if abstinence had lasted
from between 6 months and 5 years. Former
smokers were also asked, ‘Do you think that it
is likely or unlikely that you will return to
smoking in the next 12 months?’’; those
answering “‘likely” were considered to be
vulnerable to relapse.

STATISTICS

Percentages were obtained for the wvarious
categories broken down by demographic
groups, and 959, confidence intervals were
computed using a variant of the jackknife
procedure,'®* in which 33 subsamples were
taken from the full survey file, and sample
weights were computed according to the same
procedure as for the full sample. Variances
were estimated on the basis of the deviations of
the subsample percentages and the percentage
for the full sample. The variances were then
used to compute the 95 %, confidence intervals
in the usual manner on the basis of the critical
value from the Student’s “t” distribution.
Also, chi-square statistics were used to exam-
ine the distribution of demographic subgroups
according to stage; they were computed using
a method (Satterthwaite’s approximation)
based on the subsamples (see above) and
adjusted for the survey design.'”'® Chi-square
statistics were also computed to examine the
distribution of demographic variables within
the action and maintenance groups for those
former smokers who considered themselves
vulnerable to relapse. These were one degree
of freedom tests. The likelihood of being in a
given stage was modeled using logistic re-
gression with simultaneous entry of the demo-
graphic predictor variables.’® Again, a jack-
knife method was used to compute 959,
confidence intervals for the risk ratios (rr)
derived from the regression coefficients.
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Results

STAGES OF QUITTING

The distributions of stages of quitting for men
and women are shown in figure 1. Gender
differences were non-significant (by the chi-
square test), as demonstrated by the over-
lapping 959, confidence intervals. Overall,
27.4%, of the respondents were in the pre-
contemplation stage, 34.39%, in the contem-
plation stage, 11.8 %, in the preparation stage,
5.99, in the action stage, and 20.79% in
maintenance. When age, race/ethnic group,
and education were examined with respect to
stages of quitting, the stage distribution dif-
fered for the various levels of each factor (all
p < 0.001). The stages for current and former
smokers are described separately below.

Current smoker stages

Figure 2 (top) shows the distribution of
respondents in the first three stages (pre-
contemplation, contemplation, and prepara-
tion) by race/ethnic group. Although differ-

40

Stages of Quitting

Figure 1 Distribution of stages of quitting for current
and recent former smokers by gender.

Current Smoker Stages

Former Smoker Stages
Figure 2 Top : current smoker stages by race/ethnic
group ; bottom : former smoker stages by race/ethnic
group.
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ences between groups were small and the 95 9,
confidence intervals overlapped, the percent-
age contemplating stopping smoking was
highest among African-Americans (38.6 %). A
significantly higher percentage of Hispanics
(17.29%,) and African-Americans (19.49,) than
whites (9.2 9%,) were in the preparation phase;
the percentages of Hispanics and African-
Americans in this phase were higher than that
of Asians/Pacific Islanders (12.3 %,), but these
differences were not significant.

The percentage in the contemplation stage
varied by age (figure 3, top). The percentage of
those between 25 and 44 years of age in the
contemplation stage (37.8%,) was higher than
the percentage of those 45-64 years old
(30.7 %) and much higher than the percentage
of those 65 years of age or older (20.89,)
(figure 3, top). However, with respect to
educational level, the only trends found were
related to the precontemplation and prep-
aration stages; although the 959, confidence
intervals overlapped, a slight trend was seen
toward smaller percentages in the pre-
contemplation and preparation stages with
higher educational level (figure 4, top).

Former smoker stages

For respondents who were abstinent at the
time of the survey, no marked differences were
found in the percentages in the action and
maintenance stages by race (figure 2, bottom),
although African-Americans had a slightly
lower percentage (18.1 9% ) in maintenance than
did the other groups. However, differences
were found with age (figure 3, bottom) and
education (figure 4, bottom). The percentage
in the action stage decreased slightly with age;
the percentage in maintenance increased sig-
nificantly with age, doubling between the
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Agelyears)
18-24

[ 25-44
45-64
M 65+

Ce i Preparation
Current Smoker Stages

Vo

Action

Maintenance
Former Smoker Stages

Figure 3 Top: current smoker stages by age; bottom :
Jormer smoker stages by age.

TAB 2
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Years of Education
40 a <2

[ 2
1345

Current Smoker Stages

Former Smoker Stages

Figure 4 Top: current smoker stages by education;
bottom: former smoker stages by education.

18-24 group (16.9 9, ) and the group aged 65 or
older (32.99%,). Among the education groups,
the percentages in the action stage were similar
in all groups, but a clear trend was seen toward
an increased percentage in maintenance with
more years of formal education.

VULNERABILITY TO RELAPSE
To determine whether the distribution of
quitters vulnerable to relapse differed by
demographic group, the percentage of respon-
dents who were in the action or maintenance
stages (n = 3281) but said they were likely to
be smoking again in 12 months was plotted
against the time elapsed since these former
smokers had stopped smoking. For both men
and women, vulnerability was highest in the
action stage and decreased only slightly (if at
all) in the early maintenance stage. By the
second year, vulnerability was reduced sig-
nificantly for men ; although it was also reduced
for women, the differences are only significant
when 2-year vulnerability is compared to
vulnerability in the action stage (figure 5).
When those who considered themselves
vulnerable to relapse were examined further to
determine whether the distribution of gender,
age, race/ethnicity, and education groups dif-
fered over the action and maintenance groups,
stage distribution only differed according to
age (p < 0.02).

MULTIVARIATE ANALYSIS

Two multivariate analyses were performed.
First, logistic regression was used to model the
likelihood of being in the preparation stage
versus in the contemplation or precontem-
plation stages. After adjustment for the other
demographic factors, Hispanics showed an
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Gender

501 Male

404 ] Femate

30

20

104

W
\

0-6 mo. 6-12 mo. Year 2 Year 3-5

o8

Action Maintenance
Figure 5 Percentage of former smokers who consider
themselves vulnerable to relapse by gender.

increased likelihood of being in the preparation
stage, rr =2.07 (959% CI: 1.48-2.89) com-
pared to whites, as did African-Americans,
rr = 2.30 (959% CI: 1.61-3.29). None of the
other demographic factors reached statistical
significance.

For those who had stopped smoking, a
logistic regression was performed to model the
likelihood of being in the maintenance versus
action stages. After adjustment for the other
demographic factors, age 45-64 years (rr =
2.05, 959, CI: 1.36-3.09) and age 65 or more
years (rr = 4.07, 959, CI: 2.36-7.02) had an
increased likelihood of being in the main-
tenance stage compared to the age group 18-24
years. None of the other demographic factors
was statistically significant.

Discussion

Although cigarette use is declining in Cali-
fornia,?® more than 209, of the adult popu-
lation still smokes. In 1988, the California
Legislature enacted Proposition 99, which
increased the cigarette tax by $0.25 per pack. A
large portion of revenue from that tax finances
mass-media and public-education campaigns
to reduce tobacco use. A theoretical model
developed and modified by Prochaska,
DiClemente and colleagues®?? suggested that
the process of eliminating smoking behaviour
is characterised by discrete stages. Previous
studies have not identified the distribution of
these stages in the general population, nor have
they characterised the distribution among
sociodemographic groups. Knowledge of the
stage profile in different groups might help
public health officials to design messages and
programmes targeted more directly toward the
different groups.

Giving up cigarette smoking is a difficult
task. The natural course of smoking cessation
typically involves multiple attempts. It is not
uncommon for a person to stop smoking, begin
again, and to go through multiple cycles of
smoking, smoking cessation, and varied
periods of abstinence.”® The Transtheoretical
model and other intention theories may pro-
vide significant insight into this cyclic process
because they link the cessation process to
specific time intervals. However, the insight
given by cross-sectional studies is limited.
Future longitudinal studies are required in

.
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order to understand the cessation process
among California citizens.

Our results suggest few differences between
men and women with regard to their dis-
tribution in these stages, but women may feel
vulnerable to relapse for a somewhat longer
period than men. Other studies have presented
evidence that women have a more difficult time
stopping smoking than do men.?**

African-Americans were more likely than
those in other racial/ethnic groups to be
contemplating stopping smoking, but the per-
centage in the maintenance stage was less than
the percentage in other groups. Thus, it might
be important to help this group progress to
action and support them throughout the action
phase so that they reach maintenance. African-
Americans who had stopped smoking tended
to consider themselves less vulnerable to
relapse than other groups, so a different
approach with respect to support may be
appropriate. The multivariate analysis demon-
strated that, after adjustment for other vari-
ables, being Hispanic was the strongest pre-
dictor of being in the preparation stage. Thus,
Hispanics may be more likely to be thinking
about stopping smoking within the next month
and the distribution of culturally relevant
materials to assist this effort may be profitable.
Clearly, more demographic analysis is needed.
For example, our results appear to conflict
with a worksite study demonstrating that low
socioeconomic status workers are the least
likely to be contemplating a quit attempt.?

Although the sample size for this study is
large, generalisations must be limited to Cali-
fornia. California is unusual among US states
for several reasons. First, California has a
relatively low smoking prevalence at about
219, (the national average excluding Cali-
fornia is closer to 279%).% In addition, the
demographic characteristics of California are
unique, with a significantly higher proportion
of Hispanics than most other states. The
closest national sample that provides data on
stages is the Adult Use of Tobacco Survey.?® A
12-month follow-up interview of subjects in
that study revealed a distribution among stages
similar to this study. Identical numbers were
in the contemplation stage while the California
sample had fewer people in the precontem-
plation stage (279, versus 359,), approxi-
mately the same number in the contemplation
stage (129, versus 15 9%,), and more people in
the action and maintenance stages (27 %, versus
169%,). The observation that there are more
people in the action and maintenance stages is
consistent with reports that more Californians
have been successful in stopping smoking than
residents of other states have been.

Gritz and colleagues® recently reported data
on stages of change for a group of 1396 female
members of a health maintenance organisation
(HMO). Data from this study are not exactly
comparable with the present study because
their sample only included current smokers.
Thus, at baseline there were no individuals in
the maintenance stage. In order to make our
figures comparable to those reported by Gritz
et al, we recalculated the percentages by
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adjusting the denominator to exclude those in
the maintenance stage. The California popu-
lation sample had slightly more people in the
precontemplation stage (349% versus 309,)
and significantly fewer in the contemplation
stage (439, versus 58%). The HMO study
identified 89, in the preparation stage in
contrast to 15 9, in the California study. There
were 4 9, in the action stage among enrollees in
HMOs as opposed to 79 in the California
study. It is worth noting that a substantial
proportion of California citizens are medically
uninsured, with about one-sixth of the state in
the MediCal (California’s Medicaid Pro-
gramme) system. Enrollees in HMOs tend to
be more affluent and more educated. The dis-
crepancies between the distributions of the
stages in the Gritz study and the corresponding
California Tobacco Survey cells for well-
educated females are relatively small. Overall,
there is reasonable correspondence between
the population-based data and those obtained
with convenience samples.

These results must be interpreted cautiously
for several reasons. First, although the sample
size for the California Tobacco Survey is large,
the number of respondents in some unique
cells of the analysis is small. For example,
there were relatively few black female contem-
plators. There is also some evidence that biases
from telephone interviewing methods are
greater for some ethnic or racial groups than
for others.?5 26 We hope that our results will be
confirmed by surveys using personal inter-
views. It is also important to emphasise that
our measure of vulnerability to relapse is rather
crude. The self-report measure does not allow
a good assessment of abstinence. Validation of
self-reports in future studies will be important
for several reasons. For example, the finding
that higher educated subjects and women may
be more vulnerable to relapse could, poten-
tially, be an artifact, as it is possible that these
groups were more willing to report such
vulnerability. Thus, the results could represent
reporting bias rather than actual vulnerability.

Older smokers are less likely to contemplate
stopping smoking; however, the percentage of
smokers in the population systematically
declines with age. Thus, the older group may
represent ‘“hardened” smokers (the ones re-
maining after most others in their birth cohort
have died or successfully stopped smoking),
and targeting programmes to younger smokers
might produce more benefits than targeting
programmes to older groups. Also, older
persons in the action and maintenance stages
considered themselves less vulnerable to re-
lapse. The multivariate result showing that
advanced age is a predictor of being in the
maintenance stage was expected, because the
analysis includes former smokers who stopped
smoking up to five years ago. For this group
there is also a bias because having lived longer
provides more years to have been a former
smoker. Several other studies also confirm that
success in stopping smoking is related to age.®
On the other hand, it is worth noting that, in
the analysis of a national survey of the
American Association of Retired Persons by
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Orleans and colleagues, among 289 smokers
aged 50 to 74 years, most reported some
interest in stopping smoking.*’

In summary, smokers and recent former
smokers represent various stages along the
smoking continuum, from those not contem-
plating stopping smoking to those approaching
true termination of the behaviour. The dis-
tribution among these stages is related to
sociodemographic variables, including race,
age, and education. Also, vulnerability to
relapse is related to age and may be related to
the other demographic factors as well among
those in the action and maintenance stages.
Public health campaigns designed to reduce
cigarette smoking must recognise that people
differ in their readiness to quit and in their
vulnerability to relapse. Further, the distri-
bution within these categories differs by some
demographic characteristics.
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